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WIND-TUNNEL INVESTIGATION AT SUBSONIC AND SUPERSONIC SPEEDS OF A
MODEL OF A TATILTESS FIGHTER AIRPLANE EMPT.OYING A LOW-ASPECT-
RATIO SWEPT-BACK WING - EFFECTS OF EXTERNAI FUEL TANKS
AND ROCKET PACKETS ON THE DRAG CHARACTERISTICS

By Willard G. Smith
SUMMARY

The effects of external fuel tenks and externally mounited rocket
backets on the drag characteristlics of a model of a tallless fighter
airplane are presented in this report. The investigation waa conducted
through a Mach number range of 0.60 to 0.90 and 1.20 to 1.70 at a constant
Reynolds number of 3.2 million. The measgured 1ift, drag, pitching-moment,
and rolling-moment coefficients and 1lift-drag ratios are presented in
tabuler form and the drag characteristice and 1ift-drag ratios are also
presented in graphic form. In addition, pressure distributlion data are
tabulated which may be used to determine the influence of the external
stores on the wing load distribution at supersonic speeds.

Results of this investigation show that the addition of two externsl
fuel tanks and four faired rocket packets to the model produced drag
increments which increased from 30 percent to 50 percent of the drag of
the basic model between Mach numbers of 0.60 and 0.90, respectively,
while at supersonic Mach numbers this drag increment was approximately
30 percent of the drag of the basic model. Tests of the model fitted
with four rocket packets indicate that the dreg may be reduced at sub-
sonic speeds by fairing the open rocket packets, but at supersonic speeds
the faired packeits produced more drag. A small decresse in drag was
realized at supersonic speeds, for the model fitted with two fuel tanks
and four rocket packets, by mounting the outboard packets and fuel tanks
in a more forward chordwise position with respect to the wing.

INTRODUCTION

Knowledge of the 1ncreasses in drag to be expected from the addition
of externally mounted fuel tanks and armament under the wings and fuselage
becomes increasingly important as the trend continues toward long-range,
high~speed fighter airplanes carrying rocket-propelled armement. An

o
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investigation of the effects of this type of external installation on

the aerodynamic characteristics of & model having a low-aspecti-ratio
swept~back wing has been conducted in the Ames 6- by 6-foot supersonic
wind tunnel. The model was fitted with various combinations of under-
the-wing type rocket-packet and fuel-tank installatlons and tested at
subgonic and supersonic Mach numbers at & constant Reynolds number. Two
chordwise locations of the fuel tanks and rocket packeis were investigated
and the rocket packeis were tested with the ends of the packets falred
smooth and with the rocket tubes open. The results of thils investligation
are presented herein. The results of an investigation of the stability
and control characteristics of thilis same model conducted in the Ames

6~ by 6-foot supersonic wind tunnel are presented in reference 1.

The 1ift, drag, and pitching-moment coefficilents are referred to
the stability axes with the origin at the quarter-chord point of the
mean aerodynamic chord projected to the fuselage center line.
Rolling-moment coefficients are referred to the fuselage longitudinal
axls.

b wing span, feet
c local wing chord measured parallel to plane of symmetry, feet
b/zczdy
c wing mean aserodynamic chord ——E7r————- » Teet
2
Cp drag coefficient <hra%>
CDs increment of drag coefficient due to external-store installetion
or fuselage modification based on total wing sarea
(CDmodel + store Dmodel)
cr 1ift coefficient (11_?)
q
Cy rolling-moment coefficient <%ollingsgomenf>
4
Cm pitching~moment coefficient,<bitChing moment
gsSc
Cp static pressure coefficient <P-P°>
q
% lift-drag ratio

ST
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L meximum 1ift-drag ratio
D fnex
M

free~gtream Maeh number

P local static pressure, pounde per square foot

Po free-gstream static pressure, pounds per square foot

q free-stream dynamic pressure, pounds per square foot

R Reynolds number, based on the mean aerodynamic chord

S total projected wing area, including area formed by extending

leading and trailing edges to plane of symmetry, square feet

Y spanwise distance from plene of symmetry, feet
angle of attack of fuselage longitudinal axis, degrees

APPARATUS

Wind Tunnel and Equipment

The present investigation was conducted in the Ames 6- by 6-foot
supersonic wind tunnel. This is & closed-return, varisble-pressure wind
tunnel in which the pressure and Mach number can be continuously varied.
The stagnation pressure can be varied from 2 to 17 pounds per square inch
absolute and the Mach number can be varied from 0.60 to 0.90 and from
1.15 to 2.00. A complete description of the wind tunnel is given in
reference 2.

The model was sting mounted with the pitch plane of the model hori-
zontal in the wind tunnel to utilize the most uniform stream conditions.
(See reference 2). A four-component electricel strain-gage belance,
similar in design to that used in reference 3, was enclosed within the
fuselage of the model. The aerodynamic forces and moments were registered
by recording-type gaelvanometers celibrated by spplying known loads to
the balance.

Model

A model of a high-speed fighter airplane having a low-aspect-ratio,
swept-back wing and & swepi-back vertical tail but not horizontal tail
was used in this investigation (fig. 1). A bubble-type canopy was faired
into a dorsel fin which extended back to the vertical tail. Provisions

PRV ont
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were made for fairing the vertical tall into the fuselage when the canopy
and dorsal fin were removed. The wing had a leading-edge sweep angle of
52.50 and a taper ratioc of 0.332 based on the theoretical wing tip. The
wing was composed of symmetrical sections in streamwise planes having a
thickness of 7.0 percent of the chord at the wing root tapering to

4.5 percent of the chord at the thecretical wing tip.

The model was fitted with inlets housed in wing-body Jjuncture falr-
ings with internal ducts allowing the air to flow through and exhaust at
the rear of the fuselage. 1In this investigation the mass flow of air
through the ductes was not adjustable; however, the ducts were constructed
so that at supersonic speeds the exit was chcoked, limiting the inlet
Mach number to O.4. In order to accommodate the amnnular duct exit and
the mounting sting, the boattailing on the model was somewhat less than
would be expected on a full-scale airplane.

Rocket packets and fuel tanks were provided, to be attached to the
wings in the locatione shown in figures 2 and 3. The outboard rocket
packets and the fuel tanks were mounted on unswept and swept-forward
pylons as shown in figures 2 and 3. The purpose of the swept-forward
pylons was to obtain a more forward locetion of these stores. The rocket
packets were tested both with the fore and aft ends of the rocket packet
faired smooth and with six holes open through the packet, to simulate
conditions before and after firing the rockets.

Provisions were made to measure pressure distribution data at five
spanwlise stations as shown in figure 4. The location of the orifices
on the upper and lower surfaces of the port wing are given in table I.

TESTS AND PROCEDURE

As a basis for comparison, tests were made of the basic model with
canopy and dorssl fin in place and with no external stores installed.
Lift, drag, pitching-moment, and rolling-moment data were obtained at
Mach numbers of 0.60, 0.80, 0.90, 1.20, 1.35, 1.50, and 1.70 at a constant
Reynolds number of 3.2 million, through an angle of attack range of
-2° to +8°. Similar data were then obtained at corresponding test con-
ditions. for the following model configurations:

1. Basic model fitted with inboard and outboard faired rocket’
packets mounted on unswept pylons

2. Basic model fitted with inbosrd and outboard open-tube rocket
packets mounted on unswept pylons

3. Basic model fitted with two external fuel tanks mounted on

unswept pylons .
SRR
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4. Basic model fitted with inbosrd and outboard faired rocket
packets and two externsl fuel tanks all mounted on unswept
pylons

5. Basic model fitted with outboard faired rocket packets and two
external fuel tenks mounted on swepi pylons and inboard falred
rocket packets mounted on unswept pylons

6. Basic model with canopy and dorsal fin removed (no external
stores)

Pressure distribution date were obtained for the basic model and for

L o - P | S22l . Ta o~ Poadawnd avmanlrad rwoalrad o massada ot - W ed ek o
LUe Huucl) LiuuCa W.LIJ-LL ..LUU.L r8ired rocLev Yalho uo J-H.UU.LI.UCU. (8141 ﬁb.La-J.&LLU

pylons. These tests were conducted at Mach numbers of 1.20, 1.30, and
1.70 at a Reynolds number of 2.0 millilion. Data were obtained through an
angle-of-attack range of -3° to +12° at 2° increments for the basic model
and 4° increments for tests of the model fitted with the rocket packets.
A tabulation of the test conditions is presented in +Hsble II.

Reductlon of Data

The test data have been reduced to standerd NACA coefficient form
based on the total projected wing area including the ares in the region
formed. by extending the leading and trailing edges to the plane of
gymmetry (fig. 1). Factors which could affect the acecuracy of these
results and the corrections applied are discussed in the followling
paragraphs.

Angle of attack.- The determination of the actual angle of attack
of the model under load required seversal corrections to be applied to the
nominal angle. Corrections, determined from static load csllbrations,
were applied for the angular deflection of the sting and balance under
aerodynamic load and for the angulsr movement due to structural clearance
in the model support and balsnce. These correctipons amounted to from
5 to 10 percent of the nominal engle, depending on the losd.

-

Tunnel-wall interference.- Corrections to the data for the effects
of the tunnel walls at subsonlic speeds were made by the method of refer-
ence . These corrections which were added to the datae were as follows:

Do 0.377 Cy,

ACp = 0.0066 Cp2

The reflected bow wave did not intersect the model and so no tunnel-wall
corrections were made for supersonic Mach numbers.

-
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The effect of coagtriction of the flow at aubsonic speeds due to the
pregence of the model was teken into account by the method of reference 5.
This correction was calculated for conditons of zero angle of attack and
was applied through the angle-of-attack range. At a Mach number of
0.90, this correctlon amounted to a l-percent increase in Magch number and
dynamic pressure over those values determined from calibrations of the
wind tunnel without a model in place.

Support interference.- Results of a wind-tunnel test of a simllar
model (reference 6) show that the effects of support interference con-
glzted primarily of = changé of pressure at the base of the model. In
this test the base pressure was measured and corrections were applied to
adjust the pressure at the base to free-gstresm static pressure.l The
drag values are, therefore, forebody drag coefficients.

Stream veariations.- Tests were made &t subsonlc and supersonic speeds
with the model in upright and inverted attitudes. Resulis of these tests
showed no measurable indieations of stream angle or stream curvature in
the horizontal plane of the wind tunnel. Stream surveys of the Ames
6- by 6-foot supersonic wind tunnel (reference 2) show some curvature in
the vertical plane of the wind tunnel, but the results of a subsequent
investigation (reference 7) indicate that this curvature has little effect
on the longitudinasl aerodynamic characteristics of the model when pitched
in the horizontal plane.

Internal duct drag.- The model was egquipped with twin ducts through
which air could flow. However, provisions were not made to vary the mass
flow, so a study of the duct drag characteristics was not feasible 1in
this investigation. The drag data presented herein are for the camplete
model; that is, the drag due to flow through the ducts has not been sub-
tracted from the final drag coefficients.

Precislon of Dats

The accuracy of the test results, excluding stream effects, is shown
by the repeatability of the data. Exaemination of the results showed the
data to repeat with the accuracy shown in the following table:

1The bage area used in this investigation was the entire base area of
the model less the duct exlt ares.

O ——
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Accuracy

Quantity C, =0 Cr, = 0.25

Cp +0.0004 +£0.0006

cL +.0016 +.0018

Cm +.0005 +.0005

c, % ,0006 + .0009

Cp +.005 + .005

M £.03 + .03

R £.03 x 10% +.03 x 108

a .1 +.15

The precision of the data presented herein is superior to that of
the data in reference 1 because these datz were obtained for a consecutive
series of tests in the wind tunnel and the mounting of the model and
balance was unchanged during this investigation.

RESULTS AND DISCUSSION

Only the data pertinent to a study of the effects of external fuel
tanks and rocket packets on the drag charecteristics of the model are
discussed in this report. All the force and moment data obtained from
these tests, including 1ift and rolling-moment coefficients and lift-
drag ratios, are presented in table ITI, however. In addition, experl-
mental static pressure coefficlents obtained at Mach numbers of 1.20,
1.30, and 1.70 for the basic model and for the model Ffitted with four
rocket packets are presented in table IV. Comparison of the data from
these pressure distribution tests gives an indication of the effects of
the rocket-packet installation on the air loads experienced by the model.

The effects of external stores on the drag characteristics of the
model are presented in this report as the increments of drag coefficient
incurred by the addition of external stores. Figure 5 presents the vari-
ation of drag coefficient with 1lift coefficient for the basic model at
Mach numbers of 0.60, 0.80, 0.90, 1.20, 1.35, 1.50, and 1.70. As previ-
ously mentioned, the drag coefficients presented in this report include
the Internal duet drag. The increments of drag coefficient for the vari-
ous store installations inveatigated are shown in figure 6 as a function
of Mach number for O and 0.25 1ift coefficients. This figure shows that
at subsonic speeds the drag increment resulting from the addition of four
rocket packets was somewhat less when the packets were faired, but at
supersonic speeds falring the packeis increased the drag. The drag Iincre-~
ments for two fuel tanks and four rocket packets, mounted in the aft
chordwise location (unswept pylons), varied from approximately 30 percent
of the drag of the basic model at a Mach mumber of 0.60 to 50 percent at

e
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a Mach number of 0.90. For Mach numbers of 1.20 to 1.70 the drag incre-
ment for these same external-store configurstions was spproximately

30 percent of the drag of the basic model. Resgults of tests of the model
with the stores mounted In two chordwise locations showed that the change
in chordwise location had no significant effect on the drag at subsonic
speeds. At supersonic speeds, however, the drag increment resulting from
the addltion of two fuel tanke and four rocket packets was somewhat
smaller for the forward chordwise location (swept pylons).

The maximum lift-drag ratios for all the configurations tested are
ghowvn 1n figure 7 as a function of Mach number. These data are for the
unbalanced model. - o

Results of this investigation show that the addition of external
stores could appreciably affect the trim drag of the model. This effect
is illustrated in figure 8 which shows the variation of pitching-moment
coefficient with 1ift coefficient for the basic model and for the model
fitted with two external fuel tanks and four rocket packets. The magni-
tude of the pitching-moment coefficient at zero 1ift for the basic model
was quite small at all Mach numbers, but the model fitted with externsl
stores showed a significant negative pitching moment at subsonic speeds
and a positive pitching moment at supersonic speeds. These pitching
moments, associated with the installation of external stores on the model,
significantly influence the deflection of the longitudinal control sur-
face required for a sgpecific flight condition. Thus it should be noted
that the drag coefficlents presented for this investigation are for the
unbalanced model and that the total drag for the model balanced with a
control device will itclude an additional drag increment or decrement
due to the change in control setting required to counteract the aero-
dynamic influence of the external store. Pitching-moment characteristics
are shown for the model fitted with two fuel tanks and four rocket packets
because they exhibit the most pronounced effects of external stores of
all the configurations investigated.

CONCLUSIONS

The following conclusions are based on a wind-tunnel investigation
of the effects of externsl fuel tanks and externally mounted rocket
packets on the drag characteristics of & model of a tailless fighter
airplane: :

1. The drag increase resulting from the addition of two external
fuel tanks and four falred rocket packets veried from 30 percent of the
drag of the bagic model at 0.60 Mach number to 50 percent of the drag of
the basic model at 0.90 Mach number. At Mach numbers of 1.20 to 1.T0,
this drag increment was approximately 30 percent of the drag of the baslic

model.
ARTEETAT
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2. The drag coefficient, &t subsonic speeds, for the model Titted
with four faired rocket packets was smaller than with four open rocket
packets. At supersonic speeds the four faired packets produced greater
drag Iincrements than the open packets.

3. The drag coefficients for the model fitted with two fuel tanks
and four falred rocket packets were somewhat less, at supersonic speeds,
with the outboard rocket packets and fuel tanks in a forward chordwise
location. At subsonic speeds the chordwise locatlon caused no signi-
ficant effect on the drag charsascteristics.

Ames Aeronautical Laboratory
National Advisory Committee for Aeronautics
Moffett Field, Calif.
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Basic model, M = 1.3
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TABLE IV.- EXPERTMENTAI, PRESSURE COEFFICIENTS

(a) Basic model, M = 1.2
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NACA RM A52J31

Basic model, M = 1.3

TABLE IV.- CONTINUED
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NACA RM A52J31 | E————— 19
TABLE IV.- CORTINUED
(¢) Besic model, M = 1.7
Orfice ot

No Yo 12
¢ 35 0.22
1 36 .20k
2 37 13k
E £ -.039
-.2%
3 *0 -.297
& k1 =317
7 k2 -.337
g E -.316
10 ks -.ﬁ
11 6 -.229
12 t;f .oz
13 -.192
1k b9 513
13 0 i
16 = ---
1T 32 .203
18 53 L 2kh
£ 2 £
153
21 =% gl
22 = 128
23 58 .12
ok 9 -.26%
25 & -.312
26 61 -3
2T &2 -.322
26 63 -3
29 &k -.326
30 &5 -.318
31 o -.300
32 67 -=-
33 & -.282
3k &9 -.232
kLYY TO . ---

OrTicei
mo | -3°] -1°] 0® 10° | 227
72 |-0387|-01 131 0.243] 0.3%9
'{E =17k - E:BL -.108 236 .304
7! RN [ [ PR
75 | -.157] --126| -.106; J1kk| 199
76 | =-.128{-.22%|-.11% 113 166
77 | -.1k1] -.132{-.132] .087] .1%0
78 | -.109{-.107]| -.102 212f .18
79 |-.1h2|-.1%0{-.137 .060| .108
80 | -.1hof-.1ks|-.13k .052] .089
a1 .278! .203] .150 -.g -.308
82 | .omé .019{-.003 -.285{-.330
83 | .o10{-.okl|-.076 -.313{-.352
& || B0 e b 7=
.0L7] ~.0%2f = -.270] -.

86 005 -.ﬁr-.oaa =.316]=.34T
87 |-.065{-.097]-.115 -.3k0{ -, 36k
88 |-.089{-.110]-.123 -.33M -.356
89 |-.o98)~.213]-.121 -.298] =300
g0 |-.ok2] .c18] .0%8| MT6] 532
91 |-.136]-.111)-.088 287 3%
2 s e
93 |-.185{ -.163)-. . .

ok | -.1k1|-.3k0]-.129 Ja66] 226
95 |=-.187|-.365]-.151 «0%6] .091
96 |=-.193 -.m - 166 .0%9| 117
o7 |-.189|-.16k|-.153 036} .cBk
98 | -.17k{-.163]-.1% Okl 087




(d) Model with rocket packets, M = 1.2

TABLE IV.- CONTINUED

Angle of attack Angle of attack Angle of attack
Orifice o o Orifice _20 ) 0 0 o fJOrifice -20 [?) [ 0 0
Fo. ~3°1 0 hol go | 120 ) " | o | 8o |12 oy 3°| 0 wl 812
0 1.360[1.375{1.38%|1.372]{1.384] 3k I e B e I B R
1 R Bl Bl ] Bt IECY'YY L1 .082] .176] .299] .363]] &8 ~.083} -.166]-.246]-.365] .50k
2 L85 .395] .287) 193] (10T 3B ~.103| -.048{ .ok2] .133] .194|| 69 -.055] =.151.}-.207{~.316|~. 40T
3 Jo1| .310] .218} .132| J057] 36 .230} ~.164] -.ok2| .033 .168] ‘70 ) B e ) g
y .608] .569) .h36] .307| 212§ 37 .2h8) -.175] -.095| -.019] .032)| TL JUNINS (VRN (OIS (ORI [
5 552 477l .398] .320{ .2538 38 .356] -.333| -.276] -.220] -.198} T2 -.368] -.255|-.046] .170| .247
6 -.03l} ~.09k}~.154 ] -. 20k |-.250F 39 2159 -.123] -7 ~. 7Ok - THS]| T3 .3471-.221-.128] .050} .33h4
7 -.379] ~.h26]-. 441} .bo8|-.128] Lo .012] -.189] -.506] -.690] -.729|| Tk S (UGN [N RSy .
8 J06] .o001f .081] .o5L) .055| k1 .033] -.122{~. 430 - =702t 15 -.210{-.121§-.0081 .091] .149
9 mmmm| | —| | ——f k2 .030] -.094| -.212] -. -.673| 76 -.201]-.133}-.037| .0k2} .107
10 .049| -.013)-.080 |-.126{-.17L|| 143 .016] -.112| -.222| -, 382} -. 646l 77 .163|-.152{-.073] .00L| .068
11 o] ] mere ———] ———— bk -.064} -.155| -.255| -.310| ~.333|| 78 -.173]-.115]-.034] .0k3] .086
12 A1) 193] .309| hu2k] 5308 45 ~.085] -.151| -.227{ -.280] -.305|| 79 ~.185|-.151|-.079 |~.012] .065
13 -.060} -.036] .060| .157| .245 W6 -.059] ~.134] -.213] -. -.306f 8o «.134]-.1k9]-.113|~.084} .101
1 -.073|-.030] .047| .13k} .2001] 47 cmre| mmen} e e} =] 82 162} - 146( =577 |-.T26]|-.T2T
15 226 23| .256] .263] .271] 48 -.018] -.138} ~.194} ~.254] -. 82 .003}-.252|-.576{-.TOU|~.T20
16 .003| .om9| .17k| .271| .308] Lo -7 065 .268] .384 J5LTL 83 -.038} -.220-.557 | -.692} -.T09
17 .505| .328] .153|-.031]|-.162] 50 mmme| memem]| —mee] ] ===} 8L 025} -.170]-.458]-.619| ~.682
18 .013| -.153| =, 345 |- 47h]-.575) 51 e e B e e T 7] .040] - 144 ]-.304]~.527| -, Gk
19 e I B BRI - - -.209|~.058f .16kl .299] 86 -.110{ ~.210|~.296 | - 45| ~. 579
20 ~.1k1|-.2501-.381]-.k96|-.593] 53 -.367]-.243|~.020] .116] .16T] 87 -.207}-.301}~.373|-. 5] -.562
21 034 -.060]~.135 227 |-.397] 54 A77]-.108|0 085 .158] 88 ~167)-.2hh}-.297]-.337] ~.511
22 .082) .007|-.080[~.167|-.2470 55 .173|-.126{-.049] .015 .o72] 89 -.109| -.209}{-.24k|-.276] 193 |
23 .058)-.016}-.108 |~.182|-. 56 e e et M Bt B - -.060| .212] .387] .b476
24 .0kk]-.034]~.108}-.183|-.250 57 -.157|-.103;-.029] .033] .050 0 o1 -.363|-.166] .o11| .186] .351
25 .05L|~.035|-.125|-.203]-.265} 58 -.185]-.157{~.083-.005| .052§ 92 -.365|-.2k7]-.0%9| .203} .310
26 RIS N S e e .129]-.168( -.610|-.753{-.753 } 93 -.351]-.213] .007| .206] .275
27 cmmn| o] | e | —=f 60 .002]-.246|-.577} - T15]-. 752 [| 9k -.251]-.110| .056| .135| .169
28 -.305[~.337|=.336 |-.220}-.239§ 61 .019|-.210-.558| -.701{~.729 | 95 -.251{-.201-.123|-.0k2| .01T
29 -.koo|-.28%]-.0k5] .183] J408) 62 .027 |-.143} -.287| -.653]|-.T0B || 96 -.252)-,188]-. -.051] .00k
30 -39k |-.270] -.063} .133] .227] 63 ~.030|-.139]|-.272] -, ~.668% 97 -.202|-.169]-.129|-.050] .025
3L -.15%|-.087]~.012] .096] .24k} 6k ~.061]-.157]-.271| -.518]-.642d 98 k7 -.166]-.146]-.06T| .002
32 2o4] 2 L2090 .326] .35T] 65 -.105{-.203|~.313} -. 475]-.635
33 -.343}-.285}]~-.134] .039] .087] 66 131 {-.197]~.301} -.517]-.560
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TABLE IV.- CONTINUED
(e) Model with rocket packets, M = 1.3

of attack Angle of attack Angle of attack
Or;.f:ee -39 00 | 4o | @0 i o© Orl::ﬁ:}ce -39f 0o | yo | ac
0 LT L 42) 1. bhof 1. 428 al 57 e | ] ]
1 e 31H. o0 . & "-Ow "'-139 - 210 "-%2
2 an 34,321 (228 . 35 -.ol]f 6 -.060 |-, 115| ~.175| -.226 |-.
3 19| 356 .27 .163 3% " . 70 R ] [ S
h el L3t .27 . 37 -.£20 L RO ey [
5 5851 18] .l L3371 - 38 -.309 T ~.310|-.226]-.002] .146
6 0401 -.012{ -.053) -.128} -. 39 -.023 73 | =-325|-.233]-.084| .003
7 "-293 '-331" ‘-378 "-396 1{0 --105 7*- e v bk - - o
8 -.020| .057| .0&% .08L I, -.081) -, ™ ~.206 |-, 141{~.040] .082
g - e hp =05 - 76 -.201-. -.065| .038
10 .05 ,009| -.050{ -.101|~-. &3 ~065 7 -.209|-.171{-.084] .015
u -—— —— by 068]-.127 78 =176 |-.124 |~.083] .0mL
12 Jh3| .226] 328 M k5 =126 79 ~.195 |-.156 |-.075] -.003
13 -.055|~.00k| .066] .158 kg ~107| = 8o -u10k |-.162 |-.062]-.035
1k 'a°55 ~.011 1052 J32] . h7 el atad m. .180 '-Osllb -;%‘5 -=~'53
15 .£20| .231| .232| .2%2 48 -.106 B2 =02k |-.136 |-, 348]~. 435
16 -.0k6]|-.009| ,08%| .231] . ko 083 83 ~.016 |~.1¥1 [-.358]~.500
17 S80] %0 .288| .129 30 ——— 8k ool |-,008 |-.315]-. k66
IB 10& ~. -51.92 "-315 51 me— 85 ~.012 "-0% -'Ellvﬁ -Iw
19 Laelobd B lald IR L Lot Bl 52 "-172 86 --035 "'-13.8 "-mB '-3&
20 - ~.218|~.312|~. 409 |-. 53 ~.299 ar =o17h |-.228 |-.282|~.358
21 -.02T}~.089] -.196] -.291|-. 5h - 88 =173 [-.209 |-.229]-.208
22 O7L| .018]~-.065|-.237 55 -.136 8 =140 |-.191 |-.223]~.238
23 054 .005]-.082|-. 55 - 90 ~.207 1-.085 | .27h]| 357
2L «QltL| -.005)| -.082| -.1%0 5T =131 |~.087 [-.01%] .06L 91 ~.311 |-.192 |-.013] 154
5 0261 =,020]-, -, 163 58 -.159 |~.065 |~.017]| .062 g2 -.371 |-.218 |-.062] 067
26 NN S [ R 69 |-.0%0|-.31.6 |-.183]|-. 590 93 -.307 |.236 |-.087| .138
27 iatalatal B aualaell B L lond Il k) & '-3-51 "-3@ '-% "'-”2 9"" ‘1267 “-m "-036 -OT3
28 2601 ~.206|~.337]~, 408 €L 006 |~ 11k |-,316 |- 168 |-, 361 5 =204 F.212 |-.136 |~
29 -313f-.227|~.019] .21k | Lk3 62 008 |-.093{~.31% |- k&2 |-.550 96 | -.266 1-.208 |-.135|-.042
0 -.345)-.353|~.239(-.036 | .190 63 =008 |-.093 |-.180 |-. 418 |-, 528 ST -.235 |.190 |-. -.085
31 -.235|-.089|-.030| .062] .171 N -.0h2}-.102|-.178 |-. 38 |-. 467 o8 - . 180 {-.134 |-.062
30 £30| .208| .327| .36L] .397 65 095 |« 142 |-.218 |-. 322 |-.B57
33 “ ".ma "-207 -.052 -13# lL 66 - '1158 -n% “-ml ".I-h].B
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RO

(£) Model with rocket packets, M

TABLE IV.- CONCLUDED

1.7

Angle of atteck 1 Angle of attack Angle of attack
Orifice O [+) 0 Orifice (o) o Orifice Q o )

¥o. 32 100 | W 8 1( Fo. =32 10 |k ge ] 1e Xo. -3 %] ¥ 80 ] 10
o L.57311.586 11566 1,578 l 535 3 --amtoasolo st obsl oss &5 -.033] -.081 ) .a68). 2381 - 202
1 aed sl M Bhonrs] B r 3 Bl e QU PR pp 86 -.04B| -.084) - 375|221 |-. 276
2 306 .h33( .338] .235] .i1m 3ha | -.006l-.008] 017 .162] .ohg 67 JERUNN IR NI N R
e I e I I I B D e e
-+ *TTF[ sRLI] + LT eCTL] sdi& 30 o UST[ =l elli] 0L o4 JULY| = U0 ~o el [~ O] |~-)F
5 -633 536 B 367 285 | 37 we1T1|~.166 -.uﬁ -.0htt| 080 70 I BN [ R
6 1951 b1 .o7h| .021]-.030 38 | -.183|-.186]-.195~.101|-.038 || T2 SRR RV RN (N U
T -.117]--152|-.186] -.218)-.236 39 .176] .086|-.029]-.139|~.233 72 -.146] -, 146] -.059] .115] .275
8 ~.062|-.105]-.087|-.030] .006 ) .036]-.032[-.119]-.193|-.262 T ~.215|-.151|-.003] .04 .238
9 el B Bl TRl TR Ly ~.01h]-,0891-.165)-.238|-.294 T e T el Bt B
10 .056| .038| .017|-,023]-.079 ho .028|-.073|-.167]-.25]-.310 15 -.107]-.08%]|-.015| .072] .193
1 ol B Ko et M h3 .0501-.0081-.128]-.220]..290 7% -.07.117]-.057] .ol 2k
12 .208| .258] .360] .h67| 470 Ly | -.023|-.089]-.135|-.162]-.260 || 77 -.138]-.137]-.0m] .030] .12
13 JOx7| LOhT| L1131 191 W26 L -.026|-.077[-.125|~.163]-.246 78 -11k]-.098]~.015] .o58] .1k
i .cok|o .072] .1h0| .227 Lg -.020}-.06k]-.112]-.150]-.200 )| T9 -.136|-.120|-.066] .003| .089
15 93| .124f .170 .173] .189 b7 wmmm] mmme ] mmee | meme | ame- & -.1371--1231-.078]-.003] 086
16 -0ho]-.026] .0b4) .11%] .20k 18 -.01%|-.063]-.113]-.188]-.280 a 247} .133] .ook -.156 -2
17 .723| .636| .488| .391] .2=2 4g -.029] .009]| -15T7| .365| 490 82 .057]--023}~.102|-.220 |-. 852
18 .199| .128| .0h6|-.0k6]-.128 50 SV R NG UV . 83 .003} -.076 -.168]-.247 |-. 312
19 e B e M s 5 VI EUURIY (NI NSV | 8is =.002] -. 084 =, 170} -.252 | ~. 312
20 -.090[-.1ké|-.182(~.299(-.2659 52 -.006! .0e6| 000l .213| .383 a5 .015{-.083]-.16k|-.232]-.295
21 --026|-.105]-.149] -.210] - .254 53 ~.212]-.185]|-.105]~-003| .093 P 86 -.028]..082|-.181|-.256|-.302
22 0750 .035|-.016]-.071]|~.15 8k -.001l-.om2l-.016] .081l .17% a7 =.0569-.120]-.206]-.276|-.329
3 0%%| .005]-.0%9|-.089| ~.135 5 -.098|~.092}-.030] .045| .L43 88 -.088]-.123|-.207 -.g{ -.330
2h 053] .010|-.0%9]-.089{-.131 56 SR [N NI [ — 89 -.089|-.12k|-,198|-.267|~.206
25 036|-.008}-.059] - 10T | ~. 144 57 | -.010}-.045]-.025] .027| .103 90 005 .079| .212| .328] 58
2 s===] msmea] coms] amms] eoe- 58 -.214(-.105|-.048] -026{ .113 g1 ~.100{-.083] .020] .16% 318
27 o e Bt el B "3 200 a1sl-.035)-.175]-.270 92 159)-.133 .006] .1208] .28%
28 ~a213]-.248]~.168|-.215{ -.249 60 .062|~.027 |-.126]-.223 |-.299 93 -.166|=.119{ .012| .108] .2k7
29 | -.027| -060| .237| .376] .6h0 61 | -.005]-.o77|-.163|-.2h1|-.300 || o |-.100|-.107|-.052| .om| .87
30 -.081]-.097] .086] .080[ .27h 62 00k [-.081 |-.178{-.249|-.303 95 «4155| =.143] «.080] -.QLL| .089
31 | -.146]-.113] .o46| .oT7[ -1+ 63 .023|-.0mL[-.172-.253|-.313 || 96 |-.165|-.146]-.086]~.0a8| .108
32 -.008]-.007| -096] .346] k9O & .008]-.056 |-.155{ -.238(-.293 97 -.1%6) -.143]~.098| .011] .073
i 98 =.155| -.148] -.106] -.029] .051
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Outboord rocket packet - [6.56 ——

External fuel tank

inboard rocket packet | T~_ T Wfooos

Wing area, /682 squore feet

All dimensions shown in Inches
unless otherwise noted

5'-6-L r+ (76

6.60

221!

—— e —

o e e -

External fuef lank and rocket packetls on
/eft wing omitted for clarlty

Flgure |~ Three-~view drawing of the model showing tha external fusl tanks and rockst packeis.

TEMECY W VTOVN




‘__m—\j o 7, T
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1 35 /F“_' 275 - - =
r 116 T - ) N cenfer of gravity 'ﬁ J
42 —™ 990 -l
45 Unswept pylon
—— 3.3 ——-—l 3
FIN_DETAL T " Wng reference plane
EN_PETAIL yﬁ 05 - _T_é._
19 Tip. 55° — ———
¥ 170 Pylon cross-sechion
o 15 —L )

q5°
157+ 52

4.2/
Swept pylon

275 .
N orgrany <]

All dimensions shown in inches
unfess otherwise noted

Figure 2.-Defaifs of the exfernal fuel lanks with unswepl and sweol pyions.
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4X NACA RM A52T31 | a——r 25

e o 2s 1

Rl iy A L
i reference plane | - _‘_ 1
A g2°
10 2o I‘? ~—— /76
310} .57 —r—i =
! 204 —| \-cenfer of gravily
A5 D on 35D circle 476 '
Iypical

Note © rocket packet shown

with open lubes
s Unswept pylon

. Wing ——/.._30——;! J;__f}_ —_ %_

reference plane 1 A -

55 — )

l/4 Pylon crass;sec‘flo

2° .76 fypical
: e /

\ 204 — -center of gravity

All dimensions shown in inches
unless otherwise noted

W
Swepl pylon

(a) Outboard Jlocation.

Figure 3.- Details of the rocket packels with unswent and cwart ruiana
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unless otherwise noted
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(6] Inboard locarion

Frgure 3. — Concluded,
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e |

ac

TELMREY WY VOWN
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1656

~ 77 |-
L— 520 —]
7i8
904 ————1
oS

————————— Pressure survey sftalions

W

Figure 4.—Dimension/ skelch of the lower surface of the mode/
with rockel packets installed, showing the pressure

survey stafion.
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Lift coefti

H='|0.6'0
< - g mé’za M=135
///0' ;g /j&rjaw ,// /)/9- ;{.50 .
Ay AV ARN4REAV.dD
7 1 // ./
[mrEE uE
1 §
\ o | b P [ [P e s e

04 08 12 for M= 06
Drog coefficient, Cy

Figure 5.- Variafion of drag coefficient with lift coefficient for the basic model,



NACA RM A52J31

faired packet

-

open packets

exrlernal fuel tanks

unswept” pylons unswept pylons unswept pylons
S 008
S I
L - -
NG
N 1} ~ —_——r
B . . o4 PP T -
§8 Z
g % \—_-/ /
S =T
§3 T ]
%6 8 7.0 12 14 /6 1.8
Mach number, M
(e} CL = O

.008 o
& =
.g é, __/
‘6 k\ , camenree=]
5 § .00¢ i e o e
S & T
g 3 =
~ — ™

. =
6 g Lo L2 g L6 L8

Mact number, M

(b) ¢ =025

Figure 6.- Variation of increment of drag coefficient with Mach number
ot O and 0.25 [lif? coefficient for the various external store
configurations mounted on the model.
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NACA RM A52J31

unswep! pylons swept pylons cancpy removed
falred packets faired packers no stores
.0/
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& 008
Eh
&
$ 004 —
§ o
3 ___
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-
=004 .8 10 12 /4 16 18
Mach number, M
(e} CL=0
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:g 008 =
3
E 004
s
b
i o —— Jg
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§ \ T qut—
—004
£ -4 Lo L2 L4 L6 L&
Mach number, M W

(d) ¢ =025

Flgure 6.~ Concluded.

S ki



FNACA RM A52731 . R

e

basic dirplone faired packels  open pockets  externdal fuel lanks
unswepl pylons unswept pylons unswept pylons

b e

unswept pylons swept pylons canopy removed
faired packerts fairad pockels no stores
2
——
— ﬂ’\
3
8
L g
AN
d
.sh
S €
'§ o
P~ — -
S I e "
E 4 b
g
X
S
=
2
0 1 1

& .8 Lo Lz L4 1.6 LS
Mach number, M

Figure 7.- Variation of the maximum [iff-drag raffo with Mach

number for the various external store configurations
mounted on the model.
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8
’ |
M=060 O Bosic mode!
f M=080 O Model with external storas
& ;
a M2090 M=.20
9 0 0L y=135
§ / S| a0
s 4 5 L. M=170
3 Y4y s
Q g 7 1
§ .2 /4 /"'; 24
0 Ak
Efﬁ( Nofe siaggered ares
[B] o —} }
> - ~~
04 o -04 =08 for M= 060

Pitching-moment coefficlent, Cp,

Figure 8.~Variation of pitching-moment coefficient with lift coefficient for the basic model and for
the modetl Fitied with two external fuel tonks and four faired rockel packels mounfed on unswepl pylons.
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